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2.1. $(S, S)$ $\mu$
$\mu$ : $Sarrow R_{+}$




$\mathcal{F}(S)=$ {$f|f$ : $Sarrow R_{+},$ $f$ : }
$\mathcal{F}(S)$ Choquet
2.2. $[3, 7]$ $\mu$ $(S, S)$ $f\in \mathcal{F}(S)$ $\mu$
Choquet
$C_{\mu}(f):= \int_{0}^{\infty}\mu_{f}(r)dr$,
, $\mu_{f}(r)$ $\mu f(r)=\mu(\{x|f(x)>r\})$
$S$
$\ovalbox{\tt\small REJECT}$
$S=\{1,2, \ldots, n\}$ $\mathrm{i}$
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(CEU) $u$ ; $Rarrow R$
$\mu$ , $f$ $C_{u,\mu}$
$\mathrm{C}_{u}\acute,,(\ell^{A}f):=C_{\mu}$ (8 (f)),












CEU RDEU Chateauneuf [2]
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$\mu f(r)=\mu(\{x|f\langle x)>r\})$ .
, $S=\{1,2, \ldots, n\}$ , $\mathrm{i}$
Choquet-Stieltjes
$CS_{\mu,\varphi}(f)= \sum_{i=1}^{n}(\varphi(x^{(i)})-\varphi(x^{(i-1)})\mu(\{(i), \ldots, (n)\})$




3.2. $\mu$ $(S, S)$ , $\varphi$ : $R_{+}arrow R_{+}$
$\varphi(f)$ Choquet , $f$ $\mu$
Choquet-Stjielties 2
$C_{\mu}(\varphi(f))=CS_{\mu,\varphi}(f)$
3.3. $\mu$ $(S, S)$ , $\varphi$ : $R_{+}arrow R_{+}$
$\varphi(x+y)\leq\varphi(x)+\varphi(y)$ $f,$ $g\in \mathcal{F}$
$CS_{\mu,\varphi}(f+g)\leq CS_{\mu,\varphi}(f)+C.S_{\mu,\varphi}(g)$




$\varphi$ : $R_{+}arrow R_{+}$
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CEU( RDEU) $u:Rarrow R$
$u(x)=x$ , CEU( RDEU) CEU(
RDEU) $\varphi$
4 Generalized Twofold
Choquet Stieltjes $\varphi$ $f$
$GT:\mathcal{F}arrow R$ . $\varphi:---\varphi f$
$GT(f)=CS_{\mu_{7}\varphi_{f}}(f)$ Twofold
[9, 10, 19]
$(S, S)$ $\mu c,$ $\mu s$ $(S, S)$






4.1. $\mu c$ , $s$ $(S, S)$ $f$ : $Sarrow$
$[0,1]$ $\mu sf\mu c$ Twofold $TI_{\mu_{S},\mu C}(f)$
$TI_{\mu s,\mu c}^{\cdot}(f)= \oint_{0}^{1}\mu c(f>a)d_{L’}\phi_{f}(a)$ ,
Twofold Choquet
4.2. $\nu$ $(S, S)$ $f’(A)=1$ if $A\neq\emptyset$ .
1. $TI_{\mu_{S},\nu}(f)=S_{\mu s}(f)$
$\mathrm{a}$ . $TI_{l/,\mu c}(f)=C_{\mu C}(f)$
Choquet integral [4] [13] (r
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43. $\mu s$ $\mu c$ ( $S,$ $S,7$
$f_{n},$ $f$
. : $Xarrow[0,1]$ $f_{n}\uparrow f$ $TI_{\mu_{S},\mu c}(f_{n}.)\uparrow$
$TI_{\mu_{S},\mu c}(f)$
$\prime \mathrm{I}^{1}\mathrm{w}\mathrm{o}\mathrm{f}\mathrm{o}1\mathrm{d}$
$\fbox_{\mathrm{i}^{\backslash }\angle}1$ : Graphical representation of the Contiriuous twofold integral
Twofold Choquet 2
Twofold Choquet (TC)
$\mu_{1},$ $\mu_{2}$ $(S, S)$
$\varphi_{f}$ : $R_{+}arrow R_{+}$
$\varphi_{f}(x):=\int_{0}^{x}\mu_{1}(\{f>r\}))dr$.
\vdash .- Lebesgue-Stjeltjes $\nu_{\varphi_{f}}$
$u_{\varphi_{f}}((a, b)):=\varphi_{f}(b-0)-\varphi_{f}(a+0)$ .
4.4. $\mu_{1}$ $\mu_{2}$ $(\mathrm{b}^{\gamma}, S)$ $f$ : $Sarrow$
$R_{+}$ $\mu_{1},$ $\mu_{2}$ $\prime I’wofold$ Choquet $TC_{/1,\mu_{2}}$ $(f)$
$TC_{\mu_{1},\mu_{2}}(f)- \cdot--\int_{0}^{\langle \mathrm{X}\mathrm{J}}\mu_{2}(f>a)d\nu_{\varphi_{f}}(\zeta l_{J})$ .
, $S=\{1,2, \ldots n\}7$ , $\mathrm{i}$
$TC_{\mu_{1},\mu 2}(f)= \sum_{i=1}^{n}(\varphi f(x^{(i)})-\varphi f(x^{(i-1)})\mu_{2}(\{(\mathrm{i}), \ldots, (n)\})$
$\varphi f(x^{(i)})-\varphi[(x^{(i-1)})=(x_{i}-x_{i-1})\mu_{1}(\{(\mathrm{i}), \ldots, (n)\})$ $TC_{\mu_{1},\mu_{2}}’(f)=$
$\sum_{i=1}^{n}(x_{i}-x_{i}\sim 1)\mu 1(\{(\mathrm{i}), \ldots)(n)\})\mu_{2}(\{(\mathrm{i}), \ldots, (n)\})$ $TC_{\mu_{1_{7}}\mu_{2}}(f)=$
$c_{\mu}^{\tau_{1}}\mu_{2}(f)$
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45. $\mu$ $(S, S)$ $\mu$ 2
$\mu_{1}$ $\mu_{2}$
$J^{\cdot}$ : $Sarrow[0,1]$
$\mu$ Choque $t$ $C_{\mu}(f)$ $\mu_{1},$ $\mu_{2}$ Twofold Choquet
$TC_{\mu_{1},\mu_{2}}(f)$
$C_{\mu}(f)=TC_{l^{t_{1},\ell L_{2}}}(f)$ .
$\mu:=\mu_{1}\mu_{2}$ $\mu_{3}$ Twofold Choquet
$TC_{\mu,\mu_{3}}$ $n$
$n- \mathrm{f}\dot{\mathrm{o}}1\mathrm{d}$ Choquet $n$
Choquet
$S$ $(S, S)$ $\mu$
$P$ $f$
.
$\int x=f\circ P$ $[11]_{\mathrm{c}}$
$\mu$ Choquet $P$ n-fold
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